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Abstract:

Nowadays, the business area cannot be sustainable and efficient without the presence of the Supply Chain.
However, Supply Chain Management is by no means an easy task. Experts, in their effort to achieve the most
efficient Supply Chain Management, have turned their attention to the management of knowledge related to
supply chains. Thus, they model the concepts and the semantic relationships between them in Supply Chain
Networks and create conceptual models and ontologies. In this paper, a survey of the existing ontologies in
this field is carried out, with the aim of creating a new ontology of the Supply Chain that will unify its structural
elements and lead to the integration of all supply systems. For this purpose, 22 ontological models from different
supply systems, from over 90 sources, have been collected, briefly presented and commented on. These
models, although being an intersection in the effort to model business operations and delineate a good basis for
businesses to engage in Logistics processes, they lack an adequate formulation of appropriate semantics and
terminology to describe all the different functions of the Supply Chain. Consequently, this lack inevitably leads to
incompatible interpretations and uses of the knowledge that results from intercompany transactions.
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proposing a conceptual understanding of the Supply
Chain to address this problem (Marra et al., 2012;

1. Introduction

The development of Supply Chain has contributed to
the rapid movement of goods from all over the world,
helping to improve the quality of life of consumers by
increasing the variety of goods, ensuring their quality
and availability, and offering them at better prices
through better resource management and consequent
cost reduction. However, Supply Chain Management
is becoming increasingly difficult, since due to the
development of technology and the increase in
requirements, the complexity of interactions and
flow mechanisms within its structures is constantly
increasing. For a decade now, experts have been

Samuel et al., 2011). That is, businesses need to
conceptually understand the basic structural elements
of their supply chain, in order for their company to
be sustainable and efficient.

In addition, many researchers argue that the key word
for an effective Supply Chain is “integration” in
managing the flows between all stages of the supply
chain (Chaudhuri et al., 2018; Prajogo and Olhager,
2012; Lambert et al., 1999). Only in this way will
the company be able to fully control its activities,
limiting costs and improving customer service
levels, at the same time. Of course, this total system

To cite this article: Samaridi, N.E., Karanikolas, N.N., Papoutsidakis, M., Papakitsos, E.C., Papakitsos, C.E. (2023). A survey on supply chain ontologies.

International Journal of Production Management and Engineering, 11(1), 89-101. https://doi.org/10.4995/ijpme.2023.18702

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International

http://polipapers.upv.es/index.php/[JPME

Int. J. Prod. Manag. Eng. (2023) 11(1), 89-101

89


https://orcid.org/0000-0002-0218-489X
http://creativecommons.org/licenses/by-nc-nd/4.0/

90

Samaridi et al.

approach presupposes an understanding of every
activity and function that takes place in the Supply
Chain in relation to its interaction with other elements
of the chain. The idea is that the result of a series of
activities, where interdependencies and interactions
are taken into account, is better than the sum of
the individual results of the individual activities.
In order to meet this need for integration, many
researchers and groups, such as the Supply Chain
WG (working group) of the organization Industrial
Ontologies Foundry (https://industrialontologies.
org/supply-chain-wg/), have attempted to create,
extend and integrate ontologies into existing models
or create Domain Specific References Ontologies.
The usefulness of an ontology is derived from the
understanding of activities throughout the Supply
Chain. Through the understanding and creation of an
ontology, the Supply Chain Management will be able
to address the continuously increasing difficulty of
the Supply Chain’s complexity.

2. The concept of logistics and
supply chain

For the term “Supply Chain” there are many
definitions in the international literature, depending
on the point of view and the purpose on the basis
of which each expert or researcher approaches its
concept. However, all definitions converge in that
the Supply Chain (SC) is a process that runs through
a flow of materials and a reverse flow of information,
as can be seen in the definition of Stevens (1989),
who argues that the SC is a linked series of activities,
a system whose constituent parts include production
facilities, material suppliers, distribution services
and customers linked together by the “forward” flow
of materials and the “backward” flow of information.
In particular, SC is an integrated process of planning,
applying, and controlling essential processes
(Lambert, 2004), a network of connected entities
(Harland et al., 2001) that produces and adds value
in the form of products or services in the hands of
the end-consumer (Christopher, 1992; Mentzer et al.,
2001), supporting him even after the sale of the
products with the aim of preserving them (Marbert
and Venkataramanan, 1998) (see: Green Logistics,
Reverse Logistics, Closed-loop Supply Chain).
In this context, the goal of all companies is the
sound and sustainable Supply Chain Management,
a subset of which is Logistics (Hellenic Logistics
Society, 2005), although various opinions have been
expressed regarding the relationship between Supply
Chain and Logistics (for these opinions see: Larson
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and Halldorsson, 2004). Logistics plan, implement,
monitor and control the efficient and effective normal
flow, reverse flow and storage of products, services,
and related information from the original/source
point to the consumption point, in order to meet the
requirements of customers (CLM, 1998), who can
create “value” themselves, turning the Supply Chain
into a Demand Chain. Logistics has a wide range of
application areas and includes activities and functions
related to logistics network planning, transport and
distribution management, vehicle fleet management,
warehousing, material and inventory management,
execution of orders, planning of supply/demand,
management of third-party logistics (3PL) and
IT-telematics. To some extent, its function is also
related to the design and planning of procurement
and production, assembling and packaging as well
as customer service/support. Thus, it is involved
in all levels (strategic, operational, and tactical)
of planning and execution, since its purpose is to
transport the right product, in the right quantity, in the
best condition, and at an acceptable cost, according
to the Chartered Institute of Logistics and Transport
(CILT; https://ciltuk.org.uk/), in order to achieve -
through the management of flows between all stages
of the supply chain - the maximization of added value
with the simultaneous minimum cost, as well as the
optimization and sustainability of the Supply Chain
through the application of Reverse Supply Chain
(Papakitsos, 2021). Therefore, justifiably, Supply
Chain Management is now considered synonymous
with a new term, the so-called “Advanced Logistics”
(OECD, 1996).

3. Methodology and results of the
survey

The review of the bibliography in the field of Supply
Chain Management, but also of Supply Chain
Knowledge Management is of primary importance
for anyone who aims to create an ontology that
will achieve the integration of the entire supply
chain network system. Thus, the authors of this
paper, aiming to create a new ontology in Greek
terminology, began their research by studying the
pre-existing ontologies (all in the English language,
in the absence of ontologies in Greek), aiming at the
unification of elements and the integration of systems
to optimize each domain in which the ontology will
be used. The methodology followed was that of
systematic literature review (SLR).
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3.1. Systematic Literature Review

SLR identifies, selects and critically evaluates
research in order to answer a clearly formulated
question (Dewey & Drahota, 2016). A systematic
review should follow a clearly defined protocol or
plan, where the criteria are clearly stated before
the review is conducted. It is a comprehensive,
transparent search, conducted across multiple
databases and gray literature that can be replicated
by other researchers. It involves planning a well-
thought-out search strategy that has a specific focus
or answers a defined question. The review identifies
the type of information sought, judged and reported
within known time frames. Search terms, search
strategies and boundaries should be included in the
review.

Pittway (2008) outlines seven key principles behind
systematic literature reviews: Transparency, Clarity,
Comprehensiveness, Focus, Equity, Accessibility and
Coverage. These principles apply when using search
engines, which are powerful literature review tools.
However, there are differences between these sources
and care is needed to ensure that all relevant data are
collected. Inclusion and exclusion of studies found
in the literature search must strictly adhere to the
selection criteria defined accordingly, to answer the
predefined questions and/or objectives of the review.
Although not always feasible, two independent
reviewers should conduct the systematic literature
review and subsequent data evaluation. This would
further reiterate the importance of detailed rationale
and a well-communicated record of inclusion
criteria. Rejected studies should be recorded and any
disagreement between reviewers should be resolved
by a third party, preferably a supervisor. So, the main
points of the relevant process are (Piper, 2013):

- Systematic review allows rigorous, unbiased and
bibliographic assessment of study outcomes,
quality and design.

- Poorly conducted systematic reviews can be
misleading, just like any other experimental

study.

- A vague question is likely to lead to a vague
answer.

- When searching the literature, care must be taken
to ensure that all relevant data is collected.

- A thorough search must be combined with
meticulous record keeping.
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- To be able to criticize the quality and limitations
of the literature, in order to improve the design of
the future study.

- To provide for the recording of the new findings
that the review brings to the literature.

Systematic literature reviews originate from
medicine and are linked to evidence-based practice.
According to Grant & Booth (2009), the expansion
of evidence-based practice has led to an increasing
variety of review types. They compare and contrast
14 review types, listing the strengths and weaknesses
of each. Tranfield et al. (2003) discuss the origins
of the evidence-based approach to conducting
literature review and its application to other
scientific disciplines, including management science
and business research. However, due to the diverse
nature of research fields outside the natural sciences,
the aforementioned methodological steps cannot be
easily applied to all areas of business research. Efforts
to transfer processes from medicine to business
research include a step-by-step approach (Durach
et al., 2017), developing a standard procedure for
conducting systematic literature reviews in business
and finance.

3.2. Existing ontologies in Supply Chain
and Logistics

Although in the field of Supply Chain there is not
muchresearch work on ontologies, as it comparatively
happens in medicine, biology, telecommunications,
etc., yet, there are some notable works, the study of
which led to important conclusions. In particular,
many scholars attempted the creation, extension
and integration of ontologies into already existing
models and many individual ontologies have been
adapted to the field of Supply Chain Management
and, particularly, in the field of Supply Chain
planning (Chandra and Tumanyan, 2007), in the area
of production, design, product manufacturing and
product lifecycle management (Obitko and Marik,
2002; Huang et al., 2005; Lemaignan et al., 2006;
Lin and Harding, 2007; Hepp, 2008; Bruno et al.,
2015) or storage planning (Weber et al., 2019), in the
sector of negotiations in the global manufacturing
(Jiao et al., 2006) or in the area of suppliers and
transport providers (Achatbi et al., 2018), in
e-commerce (Tamma et al., 2005; Cao et al., 2015),
in the field of transport, national or cross-border
(Merdan et al., 2008; Ponanan et al., 2017; Dorofeev
et al., 2020), in the domain of cooperation of 3PL
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companies in transport (Memon et al., 2014), in the
field of Co-operative Supply System (Smirnov and
Chandra, 2000), in the field of providing logistics
services (Glockner et al., 2017), in decision-making
(Ha et al., 2008; Mufoz et al., 2011), for supplier
selection (Yiging et al., 2009), for waste treatment
(Mufioz et al., 2013) or for emergency logistics
distribution cases (Zhang, 2013), in the field of
product tracking (Vikram et al., 2003), of delivery
service management in logistics (Sivamani et al.,
2014), of monitoring business partners in a supply
network (Yu-Liang, 2010), in the field of e-business,
e-commerce and e-logistics in general (Haugen
and McCarthy, 2000; Ontoweb Ontology-Based
Information, 2002; Foxvog and Bussler, 2005; Lee
et al., 2006; Leukel et al., 2006; Blaj et al., 2020), in
the sector of mass customization (Pawlaszczyk et al.,
2004), in information flows (Lu et al., 2012), in the
integration of Supply Chain flows (Gonnet et al.,
2006) and, more generally, in the field of enterprises
(Fox et al., 1996; Uschold et al., 1998; Soares et al.,
2000; Madni et al., 2001; Ye et al., 2008). Below,
the most important ontologies are presented in the
field of business and the Supply Chain, with a focus
mainly on the entities (by the term “entity” is meant
the concepts that make up the classes or sub-classes
of the ontology) and the relationships between
them that they include, depending on their purpose,
methodology, and domain, in an effort to highlight
the common concepts that exist in capturing the
terminological knowledge of the Supply Chain
and on which the new ontology is based, unifying
and completing the previous knowledge. Thus, the
most important ontological models of Knowledge
Management in this area are the following:

[1] The Enterprise Ontology (Uschold et al., 1998)
attempts a business modeling, by developing the
following five basic sections: (1) Meta-Ontology and
Time, (2) Activity, Plan, Capability and Resource,
(3) Organization, (4) Strategy, and (5) Marketing.

[2] The TOVE (Toronto Virtual Enterprise)
Ontologies (Fox et al., 1996), aiming at the modeling
of tasks in industrial environments, include a set of
ontologies depending on the respective basic entity:
(1) the Resource Ontology (Fadel et al., 1994),
(2) the Cost Ontology (Tham et al., 1994), (3) the
Organization Ontology (Fox et al., 1996; Fox et al.,
1998), (4) the Product Ontology (Lin et al., 1996),
(5) the Activity-State-Time Ontology (Fox and
Gruninger, 1998), and (6) the Ontology for Quality
Management (Kim et al., 1999).
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[3] The Model by Soares et al. (Soares et al.,
2000), developed with the aim of improving human
communication and defining the requirements for
production planning and its control in the virtual
environment of a company, is an ontology that
includes three basic sections: (1) Networked/
Extended Organizations, (2) Plans, and (3) Orders
Management.

[4] The IDEON ontology (Madni et al., 2001),
which provides the basis for designing, reinventing,
managing, and controlling distributed and
collaborative enterprises, includes four aspects that
aim to capture different relationships and concepts
that describe an enterprise: (1) the Enterprise Context
View, (2) the Enterprise Organizational View, (3) the
Process View, and (4) the Resource/Product View.

[5] The Manufacturing System Engineering (MSE)
Ontology (Lin et al., 2004; 2007), developed to
support the implementation of an MSE Moderator
in the environment of an extended virtual enterprise,
has the following seven high-level classes arranged
in a hierarchy of sub-classes: (1) Project, (2) Flow,
(3) Process, (4) Enterprise, (5) Extended Enterprise,
(6) Resource, and (7) Strategy.

[6] The Model by Ye et al. (Ye et al., 2008) was
developed to achieve a “semantic integration
between heterogeneous information systems in a
supply chain” and includes the following high-
level classes: (1) Supply Chain, (2) SC_Structure,
(3) Party, (4) Role, (5) Purpose, (6) Activity, (7)
Resource, (8) Transfer Object, (9) Performance, and
(10) Performance Metric.

[7] In Huang et al. (2003) supply chain knowledge
includes the following six categories: (1) Product,
(2) Process, (3) Resources, (4) Inventory, (5) Order,
and (6) Planning.

[8] In Smirnov and Chandra (2000) the authors
create an ontology in the field of the Co-operative
Supply System and they are based on the common
knowledge model of Supply Chain: “product —
process — resources”.

[9] In Pawlaszczyk et al. (2004), the MC Ontology
(Mass Customization Ontology) is proposed,
which includes as basic concepts the following:
Strategies, Purpose, Plans and Processes, Activities,
Product, Components and Modularization-Schemes,
Customer profile, Transfer Objects and Flows,
Interfaces, Decoupling Point, Actors, Supply Chain
Network, Performance Attributes and Metrics.
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[10] The authors in Geerts and O’Leary (2014) have
created the EAGLET ontology, in order to achieve
a Highly Visible Supply Chain (HVSC), which
incorporates three different perspectives: (a) the
physical flow, (b) the chain of custody, and (c) the
chain of ownership, and includes the following five
primitive entities: (1) Event, (2) Agent, (3) Location,
(4) Equipment, and (5) Thing.

[11] Large percentage of authors (Fayez et al., 2005;
Ureten and Ilter, 2006; Leukel and Kirn, 2008; Sakka
etal.,2010; Sakka et al., 2011; Luetal., 2012; Haller
et al., 2008; Yiqing et al., 2009; Zdravkovi¢ et al.,
2010) create methodologies and ontologies in the
context of managing business activities based on the
SCOR model (Supply Chain Operations Reference
model), which is one of the most well-known
business reference models (Huang et al., 2005; Roder
and Tibken, 2006) that provides a terminology and
standardized procedures. The SCOR model at the
level of strategy is based on five basic entities: (1)
plan, (2) make, (3) deliver, (4) return, and (5) source.
SCOR, of course, allows a general description of
Supply Chain activities and their translation into
process maps but it does not attempt to describe
every business activity or process, including the flow
of data between them. In other words, it describes
processes and not functions, which means that it
does not refer to the activities involving persons.

[12] In Hoxha et al. (2010) and Scheuermann
and Hoxha (2012), where an approach to achieve
flexibility and “decentralization in supply chain
configuration and management” is presented, the
authors define top-level ontologies for the entities:
(1) process, (2) service, (3) resource, and (4) service
level parameter.

[13] The authors in Daniele and Pires (2013)
propose a core-ontology that explicitly defines the
main concepts adopted in the field of logistics and
is built on the following fundamental concepts:
(1) Activity, (2) Actor, (3) Physical Resources, (4)
Location, and (5) Time.

[14] The authors in Hendi et al. (2014) made an
optimization ontology attempt, with the aim of
standardizing a general product design improvement
cycle, relying on previous optimization ontologies,
such as SoPT (Han et al., 2011), ONTOP (Witherell
et al., 2006) and GOO (Moussas et al., 2013), which
include as upper-level classes the concepts of:
process, resource, service, performance, activity,
supply chain, and logistic problem.
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[15] The authors in Kumar and Park (2010) developed
an ontology, Know-Ont, using Protégé and the
SPARQL query language, for managing knowledge
within an enterprise. Even in this ontology the basic
entities are: (1) Activity, (2) Person, (3) Physical
Circumstances, (4) Time, (5) Location, (6) Artefact,
and (7) Resources for the actual production of the
product.

[16] In Xu et al. (2011) the authors, proposing an
intelligent external logistics monitoring system,
consider the following entities as the basic activities
of the logistics process: delivery, warehouse, order/
forecasting, planning, transportation, information and
data, and as main factors in the logistics environment
the entities: sender, receiver, and logistics service
provider.

[17] The authors in Anand et al. (2012; 2016) created
the GenCLOn ontology in the field of City Logistics,
which includes eight main classes: (1) ‘Stakeholder’,
(2) ‘Objective’, (3) ‘KPTI” for the measurement of the
degree of achievement of objectives, (4) ‘Resource’,
(5) ‘Measure’, (6) ‘Activity’, (7) ‘R&D’ which acts
as a “library index”, and (8) ‘Value_partitition’ which
includes the entities that cannot be categorized into
the previous seven classes.

[18] The authors in Kog et al. (2014) develop an
Ontology for Trailer Surveillance (OTS), aiming
to improve information flow, based on information
content, location, time of delivery, quality, and
presentation, in which the following are defined as
basic classes: (1) Event, (2) Feature, (3) Phenomenon,
(4) Observation, (5) Sensor, and (6) Situation.

[19] In Engel et al. (2014), the authors propose the
architectural design of a Supply Chain Management
platform based on ontology, the i-Supply Ontology,
in order for professionals to be able to reuse
supply chain knowledge for planning, design, and
management of its structures. The knowledge base
has as its core the i-Supply Ontology, which can be
further categorized into three individual ontologies:
(a) the supply chain, which includes the concepts:
purpose, activity, resource, structure, and the
relationships between them, (b) the context ontology
that captures concepts specific to the project and its
environment, such as: project, domain, stakeholders
and geography, and (c) the logistics ontology, which
further extends the concepts of the supply chain
ontology through relationships with concepts like:
transportation, storage and human resource.
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[20] In Gléckner and Ludwig (2017), the authors
develop an ontology structure in the field of logistics
services, supporting the digitized collaboration of
various providers and enabling cloud logistics. In the
logistics service map, they create three key concepts:
(1) Condition of goods and customer requirements,
(2) Functional Character, and (3) Dimension.

[21] The authors in Negri et al. (2017), evaluating
twenty-six (26) ontologies and observing that most of
them focus on processes, present a system in the field
of manufacturing that extends the Manufacturing
Systems Ontology (MSO) (Strzelczak et al., 2015),
focusing more on resources and not on processes.
The basic idea is based on a “sub-system”, i.e., on
the gathering of resources. Subsystems are composed
either by other subsystems or by components,
which are connected to each other by hierarchical
inheritance  relationships. In  particular, the
“component class” includes: (1) “Processors” that
perform transformation processes, (2) “Transporters”
that handle and transport parts or materials, (3)
“Storages” that store parts and materials, (4) “Unit
loads” (UL) which are the basic handling units, (5)
“Tools” which are required to perform functions, and
(6) “Fixtures” which include the tools.

[22] Extending the previous research of Negri et al.
(2017) to other ontologies (a total of 67), the authors
in Knoll et al. (2019), in an attempt to merge and
integrate the existing ontologies in the field of
internal logistics and aiming at data mining, they
designed a new ontology, in which as higher classes,
in fact, sub-classes of the higher entity “Thing”,
they have considered the objects: Process, Resource,
UnitLoad, Actor, and CustomerOrder.

3.3. Results of the survey

The study of the above ontologies and the related
to them papers and reviews lead to conclusions, the
most important of which are the following:

1) All work related to Supply Chain ontology focuses
on “the organization and structure of human
knowledge” about the supply chain and not on
understanding the reality of supply chains, with
the result that all the methodological approaches
adopted are far removed from the reality of SC
itself (Grubic and Fan, 2010).

2) The existing ontologies aim to provide some

basic concepts of specific logistics systems and
not to provide a sufficient set of concepts and
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interactions in relation to the real complexity
of logistics systems, which means that each
ontology focuses on a different level of detail
and abstraction since it also serves a different
purpose. Thus, the ontologies focus partially on
logistics concepts (e.g., process, deliver, return),
without any comprehensive view of the entire
field.

3) The issue of the ontological representation of the
Supply Chain is mainly addressed either from
the perspective of “resources”, i.e., the resources
and means required for the flow of the chain,
or from the perspective of “processes”, i.e., the
procedures required for supply chain operation
(Negri et al., 2017; Knoll et al., 2019). Most
follow the second case, defining the relationships
that exist between these activities. Consequently,
a static and limited perspective on the supply
chain field prevails, while detailed analysis is
found only at the strategic level (Grubic and Fan,
2010).

4) Much work hasbeen published in the area of product
manufacturing and production, as opposed to the
area of internal logistics. Of the twenty-six (26)
ontologies examined by the authors in (Negri
et al,, 2017), only two (2) focus on internal
logistics and warehousing, while the remaining
twenty-four (24) focus on the supply chain.
Therefore, there is a lack of a comprehensive
ontology that refers to internal logistics and,
specifically, to the field of warehousing (Negri
et al., 2017; Knoll et al., 2019), as well as a clear
definition of the traceability of material and
services (Grubic and Fan, 2010).

5) According to (Knoll et al., 2019), the existing
ontologies in the area of internal logistics are
not yet complete due to: (a) the partial focus
of the ontologies without a comprehensive
consideration of processes and resources, (b) the
different level of detail and abstraction of each
ontology, (c) incomplete standardization of the
classification, and (d) incomplete integration of
existing higher ontologies. Most ontologies (42
out of 67 evaluated by the authors) describe as
basic entities the concepts: (1) resource (e.g.,
storage, transfer), (2) process (e.g., activities), and
(3) actors (e.g., customer). Also, the concepts of
load unit, product, part, logistics operations and
activities, location, and time are often mentioned.

6) In the thirty-three (33) ontologies studied in
this paper, the predominant entities used in the
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ontologies related to Supply Chain Management
are: Resources (14%), Process (9%), Human
Resources (8%), Plan (8%), Activity (7%),
Product (6%), Performance (4%), Order (3%),
Flow (3%), Purpose (2%), while entities such
as Inventory, Cost, Marketing, Warchouse,
Service are not so often encountered, which are
nevertheless equally important for the operation
of the Supply Chain, as shown in Figures 1-2.

7) The structure of taxonomy and classes prevails
(Grubic and Fan, 2010), but there is no
standardization in the classification for equivalent
objects and for object and data properties.

8) Ontology is reduced to simple terminological
problems (Grubic and Fan, 2010), while at
the same time inconsistent and confusing
terminology of ontology structures, as well as a
lack of ontological clarity, is observed.
9) We are far from using ontologies to solve
information systems interoperability issues
(Grubic and Fan, 2010), and, consequently,
ontologies are not treated with the required
maturity. There is a lack of integration of the
existing ontologies, with the result that each
ontology describes the concepts in a different
way.

10) Empirical research must be expanded to establish
the theoretical background for Ontology
Engineering in the field of Supply Chain
Management (Scheuermann and Leukel, 2014).

A survey on supply chain ontologies

From the above, the problems that exist in the
areca of ontologies for Logistics can be clearly
seen. The models that have been developed for the
Supply Chain are certainly an intersection in the
effort to model business operations and delineate
a good basis for businesses to engage in Logistics
processes, but they lack an adequate formulation
of appropriate semantics and terminology to
describe all the different functions of the Supply
Chain. This lack inevitably leads to incompatible
interpretations and uses of the knowledge resulting
from inter-company transactions. Thus, the creation
of a new ontology in the field of Supply Chain, and
in particular in internal logistics where there is no
completeness, responds to the absence of a classified
comprehensive presentation of the basic concepts of
the Supply Chain, while the necessity of unifying and
integrating all of the existing knowledge requires the
creation of an ontology from scratch.

4. Conclusion - Future Perspectives

The above survey demonstrates the major difficulties
faced by the field of Supply Chain Management,
as well as the problems that exist in the field of its
conceptual representation related to ontologies.
The results from 22 ontologies lead to 10 findings,
clearly confirming that the field of Supply Chain
ontology is heavily fragmented and in need of a
new ontology that will include the Supply Chain
as a complete system, instead of a set of individual
sub-systems, each of them with their own ontology.

Basic Entities in Supply Chain Management
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Figure 1. Stacked bar graph to compare the frequency of annotated entities in Supply Chain ontologies; Horizontal axis:
Annotated entities (i.e., related terms) of Supply Chain encountered in the survey; Vertical axis: Percentage of ontologies
studied in this survay (Orange: 100%; Blue: Frequency of individual annotated entities in Supply Chain ontologies).
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Figure 2. Pareto chart depicting the distribution of listed entities in descending order of frequency of occurrence in
Supply Chain Management ontologies; Horizontal axis: Annotated entities (i.e., related terms) of Supply Chain
encountered in the survey; Left vertical axis: Number of ontologies studied in this survey; Right vertical axis:
Percentage of ontologies studied in this survay.

Furthermore, the figures (Figures 1-2) show that when technical systems offer unlimited possibilities.
while some terms seem to be well represented, such Therefore, the future goal of the authors is to take
as “Resource”, others like “Warehousing” strongly advantage of the new data in the field of ontology
lack representation in ontologies. As a result, technology and create from scratch a new ontology
underrepresented terms need further examination. of Supply Chain that will take into account the
conclusions drawn from the present literature review
Thus, the creation of a new ontology that will try and will aim at the integration of all Supply Chain
to solve as many problems as possible is not only systems.
necessary but also imperative, especially nowadays
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